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The microbial ecology 
of dialysis water
Th e methods of identifying bacteria 
underwent a recent revolution wherein 
the genomic era ushered in powerful 
methods of microbial identifi cation 
that did not require culturing of the 
microorganisms. In hemodialysis, 
water might still contain microbes 
or their products even though it has 
been subjected to several methods of 
purifi cation, such as reverse osmosis, 
chlorination, or fi ltration through a 
variety of fi lters. Identifying bacteria 
is critical, because the patient’s blood 
is directly exposed to this purifi ed 
water. Th e presence of bacteria, even if 
non-proliferating, in the water could 
produce signifi cant deleterious eff ects. 
Th e presence of endotoxin, which 
does not require a living organism, will 
cause havoc as well. Th e sequence of 
the 16S ribosomal RNA subunit is now 
known to exist in a massive number 
of organisms. Gomila et al. studied 
this issue using hyperchlorination to 
identify the denizens of dialysis water. 
Th e fi rst conclusion the authors made 
was that ‘purity’ and ‘sterility’ seem to 
be matters of defi nition rather than 
reality. Using cDNA libraries constructed 
from dialysis water, they identifi ed 197 
clones phylogenetically, and the families 
to which these organisms belonged. 
While the Alphaproteobacteria were 
the most diverse species, the Beta-
proteobacteria branch, closely related 
to the genus Herbaspirillum, was the 
most abundant. It is known that several 
members of the Alphaproteobacteria 
and Betaproteobacteria branches, 
both  described as an inducer of 
innate immunity responses, have a 
lipopolysaccharide-rich outer membrane. 
Another abundant group of bacteria was 
the Cyanobacteria class, many of which 
produce cyanotoxins. None of these 
organisms was previously known to exist 
in dialysis water. Th ese studies form a 
solid base on which to build a hypothesis 
about what to expect from the products 
of these bacteria, and determine whether 
the quality of these organisms is suffi  cient 
to produce deleterious eff ects when used 
in hemodialysis patients. See page 1567.
Purinergic receptors in 
macrophage invasion 
in UUO
In addition to its central role in energy 
metabolism, ATP is secreted by a number 
of cells. It binds to a family of receptors 
termed the purinergic (P2X) receptors. 
In some instances ATP is the ligand 
that binds to its specifi c P2X receptor, 
whereas in others ATP is hydrolyzed 
extracellularly by membrane-bound 
nucleotidases to adenosine, which then 
binds to its own receptors. Th e P2X 
receptor is a ligand-gated ion channel 
that binds to ATP, opening non-
selective cation channels. Present on 
macrophages, the P2X7 receptor leads 
to a proinfl ammatory response when 
activated. During unilateral ureteral 
obstruction (UUO), macrophages invade 
the kidney, leading to infl ammation, 
rapidly followed by fi brosis. A standard 
model for the study of renal fi brosis 
is UUO and study of the kidney and 
its contralateral kidney to identify the 
mechanism by which infl ammation is 
mediated or suppressed. As they report 
in this issue, Gonçalves et al. studied the 
role of these receptors in a mouse model. 
During obstruction, mice lacking the 
P2X7 receptor produced less transforming 
growth factor-β than wild-type mice. 
Since renal tubular epithelial cells express 
P2X7 receptors, the question is whether 
the fi brosis was due to activation of 
profi brotic factors innate to the kidney 
or to invading infl ammatory cells. Th e 
abundance of infl ammatory cells and 
all markers of infl ammation was found 
to be lower in knockout animals. Th ese 
results suggest that blockers of P2X7 
receptors might be useful in preventing or 
perhaps even treating renal fi brosis due to 
infl ammation. See page 1599.
Transport of 
phosphate in the 
nephron
Th e regulation of phosphate (Pi) ion 
homeostasis continues to produce 
surprises. Although it is critical for the 
maintenance of healthy bones, its role 
in producing untoward eff ects of renal 
failure is well known. Th e complex 
regulation of Pi levels in the blood is 
fundamentally dependent on the kidney, 
which fi lters Pi freely but reabsorbs 
the majority of the fi ltered load in the 
proximal tubule. Forster et al. reviewed 
the recent progress in identifying 
the molecular events that mediate its 
regulation. Pi is absorbed in a sodium-
coupled manner; two members of this 
transporter gene family are present in 
the kidney. Transport is ‘electrogenic,’ 
that is, the net charge is carried into the 
cell during transport. New methods 
have been developed to identify the 
residues in the sequence, which mediate 
transport of charge. Renal handling of Pi 
is regulated by a number of hormones, 
such as the parathyroid hormone and 
fi broblast growth factor-23. In addition, 
the diet exerts a signifi cant eff ect on 
Pi reabsorption. Th ese regulatory 
infl uences are oft en, if not always, due 
to changes in levels of expression of the 
transporters at the apical membrane 
of the proximal tubule. Th e molecular 
details of the signaling by which binding 
of the hormone occurs lead to changes 
in the traffi  cking of the transporter and 
its abundance. Th e authors explain the 
pathway by which each molecule arrives 
in a specifi c region of the cell membrane, 
providing a coherent model of the 
mechanism by which the kidney controls 
Pi homeostasis. See page 1548.
